Objective: To determine if there is a difference between postoperative urinary infection rates after retrograde intra-renal surgery (RIRS) when ureteral access sheath (UAS) was used or not used. Materials and methods: We retrospectively analyzed the medical records of all patients who underwent RIRS at our institution between January 2016 and October 2018. Results: 129 patients were included in the study. The mean age of the patients was 48.8 ± 12.1 years; 94 patients were male and 35 were female. The mean stone size (largest diameter), stone attenuation and stone volume were 15.3 ± 5.8 mm, 1038 ± 368 HU and 1098 ± 1031 mm 3 , respectively. Out of 129 patients, 81 were treated by using UAS (Group 1) and 48 were treated without use of UAS (Group 2). There was no statistically significant difference between the two groups in terms of post-operative infection (p = 0.608). However, the operative time of patients with post-operative infection was statistically higher than the other patients; 88. history of the use of ureteral access sheath (UAS) in fURS, for the first time Takayasu and Aso (4) used a Teflon tube throughout the ureter in 1974. The use of UAS in fURS has many advantages and disadvantages. UAS allows repeated access to the upper urinary tract, provides better visibility, allows removing small stone fragments without damaging the ureter, and reduces pyelolymphatic and pyelovenous reflux by lowering renal pelvic pressure (5). In addition, it was reported that it was not uncommon to have severe ureter wall damage during UAS placement into the ureter (6). In a multi-centre prospective study, it has been shown that using UAS in fURS might result in a decrease in the incidence of post-operative fever, urinary tract infection, and in particular sepsis (7). In this study, we aimed to determine if there is a difference between postoperative urinary infection rates after fURS which UAS was used or was not used.
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MATERIALS AND METHODS
After obtaining the approval of institutional review board, we retrospectively analysed the medical records of all patients who underwent RIRS at our institution between January 2016 and October 2018. The study was conducted in accordance with the latest version of the Declaration of Helsinki. Informed consent form is not required due to the retrospective nature of the study. Patients with anatomical abnormalities such as horseshoe kidney, pelvic kidneys, kidneys with multiple collecting system, and patients who underwent surgery under antibiotic supression were excluded from the study. All patients were evaluated with kidney-ureter-bladder (KUB) radiography, non-contrast abdominal computed tomography (CT), complete blood count, serum creatinine, bleeding and clotting times, complete urinalysis and urine culture. Patients who have bacteria growth in urine culture were treated with adequate antibiotic therapy and control urine culture confirmed no bacterial growth. The longest diameter of renal stone was determined as stone size. The examined parameters included patient's demographic information, stone characteristics (size, volume, localization and Hounsfield unit), duration of operation, use of ureteral access sheath (UAS), stone-free rate, postoperative sepsis and urinary tract infection. Stone volume was calculated using the formula: stone volume = length x width x height x π x 0.167. The stone localization was defined as lower pole and non-lower pole. The diagnosis of sepsis was made by determining the focus of the infection and by
INTRODUCTION
Nephrolithiasis was historically treated with open surgery, however currently, minimally invasive modalities such as extracorporeal shoch wave lithotripsy (SWL), percutaneous nephrolithotripsy (PNL) and retrograde endoscopic interventions [ureteroscopy (URS), retrograde intrarenal surgery (RIRS)] and laparoscopic surgeries are frequently being the treatment of choice. RIRS is used more frequently by technological advancements of flexible ureterorenoscopes, which was first used by Marshall (1) in 1964 (2) . PNL is recommended as the first-line treatment for kidney stones larger than 2 cm in the European Urology Association (EAU) guidelines. SWL or endoscopic procedures are recommended for renal stones smaller than 2 cm. Flexible URS (fURS) could be presented as a second treatment option for stones larger than 2 cm with PNL being the first treatment option, and for lower pole stones larger than 1.5 cm where SWL activity was limited (3). When we look at the the presence of two or more SIRS findings. The diagnosis of SIRS was based on the criteria of the American College of Chest Physicians/Society of Critical Care Medicine (ACCP/SCCM) Consensus Conference Committee as having 2 or more of the following criteria: 1. body temperature less than 36°C or greater than 38°C; 2. heart rate greater than 90 beats/min; 3. respiration rate > 20/min or PaCO 2 < 32 mmHg; 4. white blood cell counts greater than 12.000/mm 3 or less than 4.000/mm 3 (8) .
Surgical procedure
All procedures were performed under general anesthesia by giving 1 gr cefazolin prophylaxy before the procedure and using flexible ureteroscopes 7.5 and 7.8 French (Flex-X2 TM Flex Scope, Karl Storz, Germany and Semi-flex Scope TM , MaxiFlex, USA). Patients were placed in the lithotomy position. Mobile C-armed fluoroscopy was used in all procedures. A 0.035 or 0.038 inch guidewire was inserted into the pelvis with a rigid ureterorenoscope. Then, 12/14F 45 cm (Rocamed) UAS was placed into the ureter till the ureteropelvic junction (UPJ) under the guidence of fluoroscopy. Alternatively, depending on the surgeon's preference, the operation was performed by reaching the kidney with flexible ureterorenoscope over the guidewire without inserting the UAS. Continuous irrigation was performed through fURS with 3000 mL 0.3% isotonic solution at 50 cm above the patient. A 270 micron holmium YAG laser was used for stone fragmentation. The stone fragments were left for spontaneous passage and no basket was used for stone removal.
Statistical analysis
Statistical analysis was performed using IBM SPSS Statistical Package v.22.0 for Windows (IBM SPSS Corp., Armonk, NY, USA). Quantitative values are shown as mean ± standard deviation for parametric data and as median ± range for nonparametric data. Qualitative values are shown in numbers and percentages. The normality test was performed using the Shapiro-Wilk test. The chi-square test was used to compare post-operative infection in patients with or without UAS, and Mann-Whitney U test was used to compare the duration of operation. Multivariate regression analysis was used to evaluate the most important determinant of post-operative infection. The level of statistical significance was accepted as p < 0.05.
RESULTS
A total of 210 patients were reviewed. 129 patients who met the study criteria were included in the study. The mean age of the patients was 48.8 ± 12.1 years; 94 patients were male and 35 were female. The mean stone size (largest diameter), stone attenuation and stone volume were 15.3 ± 5.8 mm, 1038 ± 368 HU and 1098 ± 1031 mm 3 , respectively. Out of 129 patients, 81 were treated using UAS patients (Group 1) and 48 were treated without UAS (Group 2). The mean operative time was 60.2 ± 22.8 min. Stone free rate (SFR) was 52.7% (68/129). Patient, stone and operation characteristics are given in Table 1 . The mean stone size, stone volume, stone HU and operation time were similar in Group 1 and Group 2 (p = 0.34, p = 0.26, p: 0.14 and p: 0.33, respectively). Lower pole stone localisation rate was significantly higher in Group 1 (62% versus 33%, p = 0.002). There was no statistically significant difference between the two groups in terms of post-operative infection (p = 0,608). However, the operative time of patients with post-operative infection was statistically higher than the other patients; 88.35 ± 22.5 min versus 59.37 ± 22.1 min (p = 0.017). In multivariate regression analysis operation time (p = 0.02, r = 1.07) was found to be the sole predictor of post-operative infection whereas age, sex, stone volume, HU, stone location and UAS use were not, (p = 0.65, p = 0.20, p = 0.22, p = 0.95, p = 0.35 and p = 0.78, respectively).
DISCUSSION
In 1964, a stone in the ureter was observed by a 26F cystoscope and the first fURS use was reported. By the end of the 1980s, the development of fURS has gained momentum. In the 1980s and 1990s initial fURS series were published (2) . The new generation fURS allows the management of proximal ureteral and intrarenal pathologies, including complete removal of the ureter and kidney stones, with high success rates. Pyelovenous and pyelolymphatic reflux secondary to irrigation is one of the most important limitations of fURS (5) . Flexible URS is the first treatment option in many cases of treatment of kidney stones. It is recommended as the first treatment option in lower calyceal stones, especially between 1.5-2 cm (3). UASs were initially developed to facilitate difficult ureteroscopic access (9) . Studies have shown the advantages and disadvantages of using UAS. The use of UAS has been shown to provide better view, multiple entries, removal of fragmented stones and, in particular, to reduce intrapelvic pressure (10) . The results of studies on the effect of UAS use on SFR after RIRS differ. In a study conducted by Berquet et al. (11) on 280 patients, there was no difference in the SFR between the patients who were treated using UAS or not. Also in the present study SFR was similar in the two groups. There are UASs of different diameters and lengths. In the study by Wright et al. conducted with 10/12F and 12/14F UASs in cadaveric pig kidney, the mean intrapelvic pressure was < 40 cm H 2 O. When hand-assisted manual pump (13) . In the present study, we used 12F/14F UAS in all cases and we did not use manual irrigation pump. We were not able to measure intrarenal pressure in renal pelvis, but, in the light of the aforementioned studies, our clinical practice might be associated with lower intrarenal pressures. In a prospective study conducted with 2239 patients, it was shown that there was a decrease in the incidence of post-operative fever, urinary tract infection, and especially sepsis in patients who were treated by using UAS compared to patients who were treated without UAS (7). In a systematic review and meta-analysis, the efficacy and safety of UAS was evaluated in a total of 3099 patients, and SFR, intra-operative complications, duration of operation and length of hospital stay were found similar between UAS group and non-UAS group. Postoperative complications (bleeding, fever, urinary tract infection, bladder cramps, pulmonary embolism, and sepsis) were higher in patients treated by using UAS (14) . In our study, no significant difference was found between patients who were treated with UAS or not in terms of post-operative infection. In-vitro studies have shown that pyelovenous reflux exists in case of a pelvic pressure > 35 mmHg (15) . The use of manual water pumps raises pressures even higher (12) . This may increase the risk of postoperative infection by increasing pyelovenous reflux in parallel with the increase in intrapelvic pressure. In our study, high intrapelvic pressures should have been avoided because we did not use a manual pump so explaining the absence of a significant difference in postoperative infection between the group treated with UAS and the group treated without UAS. In a study by Zhong et al., post-operative SIRS was detected in 21 (8.1%) patients amomg 260 cases of fURS using UAS. The duration of operation was not statistically significant, but it was found to be higher in the SIRS group (16) . In our present study, the operation time of the patients who developed post-operative infection was significantly higher than that of the other patients.
CONCLUSIONS
Using UAS during RIRS reduces the intrarenal pressure and has also several advantages. However not prolonging the operation time too much might be of greater importance than the use of UAS in terms of preventing postoperative infection after RIRS.
